I. INTRODUCTION
This Resource Letter has been undertaken in the hope of providing to those who have the responsibility for the education of physics graduate students-including, of course, the graduate students themselves-an introduction to resources for programs for the preparation of graduate students for their teaching responsibilities. Moreover, since teaching, both formal and informal, is something in which all of us engage in many aspects of our lives, it is hoped that this Resource Letter may be of interest and use to new faculty members and their mentors, and to graduate students who go on to nonacademic positions in which they need to communicate with others in written or oral reports and lectures, or need to provide leadership for persons whose expertise may not be in physics. [1] [2] [3] [4] It should be noted at the outset, however, that this Resource Letter is offered with the strong caveat that experience has clearly shown that there is no Royal Road to success in these matters-no ''one-size-fits-all'' permanent solution to educational problems. As John von Neumann once remarked in another context: ''one should take neither present difficulties nor presently proposed reforms too seriously. To ask in advance for a complete recipe would be unreasonable. We can specify only the human qualities required: patience, flexibility, intelligence. '' 5 Moreover, there is more to the education of a physicist and a physics teacher than just physics. Since 1945 when physics and physicists exploded into the consciousness of the world and became a visible part of national budgets, their connections to society have grown stronger and more frequently scrutinized. Some knowledge and understanding of the history and philosophy of science, and of its social and economic relations to the society in which it is embedded has become more than simply desirable. For these reasons the scope of this Resource Letter has intentionally been made rather broad and includes items which, while they may be encountered relatively infrequently, are important and useful both as background and when needed.
The processes whereby one generation passes on its knowledge, experience, and responsibilities to succeeding generations are very old ones, as are the problems associated with so doing. The records of writings, discussions, and pontifications on the subject go back almost to the beginnings of recorded history.
6,7 Moreover, as Jerome Bruner has reminded us: each generation must define afresh the nature, direction, and aims of education to assure such freedom and rationality as can be attained for a future generation. For there are changes both in circumstances and in knowledge that impose constraints on and give opportunities to the teacher in each succeeding generation. It is in this sense that education is in constant process of invention. 8 Over the past few decades we have experienced rapid changes in all aspects of life in our society, many of which have significantly altered the landscape and climate in which our educational systems operate. Social, political, economic, legal, and technological changes, changes in employment patterns, changes in our knowledge and understanding of the learning and teaching processes, and changes in student needs, attitudes, and academic preparation have all generated new opportunities and new constraints. There has been increased societal awareness and concern about the levels of student performance in mathematics and science, and about undergraduate education in general. With an increasing recognition of the value of post-secondary education in our technological world, both the percentage of the population entering higher education and its diversity have been increasing, and higher education, both undergraduate and graduate, has increasingly been the object of criticism and calls for radical change. undergraduate and graduate programs and employ graduate students as teaching assistants occupy a strategic position in the educational system. They are sources both for new research results and for new teachers at all levels. They have been the objects of publicly expressed concerns about the relative importance they assign to research and to teaching, and about the need for revising and upgrading instructional programs, including a reassessment and revision of graduate programs, to meet the challenges of changing conditions in society.
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II. PREPARATION FOR THE ROLE OF TEACHER
Why should we bother with formal programs for the preparation of physics graduate students as teachers? If, as the proverb has it, ''Poeta nascitur, non fit-A poet is born, not made,'' is this not also true of a teacher? This question has been addressed by previous generations and it is instructive and sobering to look at some of their answers.
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New answers have evolved in each generation with the evolution of our knowledge and understanding of the processes of learning and teaching. Moreover, recent advances in the cognitive, social and psychological sciences enable one to say that
The body of research on the cognitive and social processes that underlie the learning and performance of individuals and teams has grown to the point that it is a far better guide to training than is intuition or standard practice. In an era of global competition and information superhighways when the survival value of being able to learn and change is greater than ever before, it is crucial to draw on these resources to enhance training.
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In particular, the last two decades have seen the growth of an international community engaged in research in physics education. Systematic study of student understanding has yielded important information about the difficulties that students encounter in learning physics and about effective instructional strategies for addressing these difficulties. There is by now a steadily growing research base that can serve as a resource for the improvement of physics instruction.
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III. PROGRAM DESIGN
Any departmental program for preparing graduate students for a role in instruction will have unique features since it will have to take into account local short-term and long-term needs and constraints. In the short-term there is a pressing need to help novice teachers learn ''survival skills'' within the existing system. In addition to fulfilling whatever responsibilities they may have in instruction, graduate assistants are expected to move expeditiously through the sequence of formal courses, examinations, and research work which leads to an advanced degree. Many new graduate assistants, particularly those from other countries, find themselves working under a set of expectations and pressures which exceed in magnitude and differ in kind from any they have previously experienced. But the education of teachers needs to go beyond the short-term goal of minimal survival skills. Just as important is the need to provide for all teachers, and to build into the program itself, the long-term elements of broad perspective, of self-improvement and self-renewal that will keep the teachers, and the system, effective and prepared to take advantage of change as well as to cope with it.
In the design of a new program, or in the revision and updating of an existing program, it is important that careful consideration be given to establishing, at least as a starting point, a clear understanding and a clear statement of what it is that one wishes to achieve. One must give equally careful consideration to the nature and implementation of the feedback and assessment processes necessary to provide pertinent and timely information about how the program is working, the direction in which it is moving, and what changes may be appropriate. It is not only in sailing and space flight that continuing mid-course corrections are essential. Planning must also involve a realistic appraisal of the context in which the program is to be carried out, of the extent and quality of faculty and administrative support, and of available resources of space and of time, of finances, and, especially, of personnel. 23 An old adage has it that ''There is one thing that each of us knows better than anyone else-that is where the shoe pinches our foot.'' If we wish to understand how graduate students perceive their needs and difficulties, we need to include them in the design and assessment processes from the very beginning. Experience has demonstrated that they can bring to these processes valuable points of view, insights, and creative approaches that might otherwise have gone unrecognized or inadequately appreciated. Likewise, undergraduates who have gone through the courses involved can make significant contributions to the process and to ''reality checks.''
IV. RESOURCES
Resources for programs for the preparation of graduate students for their teaching duties exist at various levels: general, institutional, and disciplinary department-with corresponding levels of specificity. The general literature is truly immense and resources are available in a variety of formats, both print and nonprint, including books, journals, conferences proceedings, bibliographies, workshops, sample programs, and electronic communications. There is also a substantial overlap with programs for new faculty members and, where it appears appropriate, references to such programs have been included.
It is perhaps unnecessary to comment on the great and growing importance of the Internet as a resource. From Applets and audio to e-mail and multimedia to video and virtual reality, the Web makes possible the exchange of information with unprecedented rapidity and scale. Any individual or institution can create websites with numbers of documents and links restricted only by their ability to host them. It opens new opportunities for publication and distribution of both print and nonprint instructional materials, and for interactive discussions and collaborations involving persons who are separated geographically, as in distance learning programs and listserves.
The process of finding material on the Web is being made more manageable by the development of more powerful search engines and of autonomous adaptive intelligent agents. 24 The Web is, however, a resource undergoing very rapid change and web sites appear and disappear or become orphans with disconcerting frequency. Links to references have been provided where available and where the site has remained stable for a substantial period. They are up-to-date as of the time of this writing, but just as books go out of print, these URLs may also.
GENERAL RESOURCES
At the general level the literature on college teaching offers an embarrassment of choices, with new books and articles appearing almost daily. The few items listed here have been chosen as representative of up-to-date and comprehensive resources. 
RESOURCES FOCUSED ON PARTICULAR
Selected Legal Issues Relating to Due Process and Liability in Higher
Education ͑The Council of Graduate Schools, One Dupont Circle, NW, Washington, DC, 1994͒.
''This booklet was written to provide faculty members and administrators with a basis for understanding some of the legal implications involved in the resolution of conflicts affecting students, faculty, academic programs, and research. The issues addressed are due process and liability concerns, particularly as they relate to a broad spectrum of situations including academic misconduct, termination of employees, sexual harassment, privacy of student records, revocation of degrees, and plagiarism. 
INTERNATIONAL TAs
Although the distribution function for the countries they come from has changed over the years, the number of international physics graduate students remains a substantial fraction of the total physics graduate enrollment, and understanding their individual cultural and educational backgrounds and points of view, as well as the legal aspects of their stay in this country, continues to merit serious attention. In addition to local sources, information may be obtained from national organizations: 
INSTITUTIONAL RESOURCES
Almost every university and college has an ''Office of Faculty and TA Development'' or a ''Center for Teaching and Learning'' which provides campus-wide programs of assistance to faculty and TAs. Most institutions also have an ''Office of International Student Affairs'' and an ''Office of Disability Services'' which provide useful information and support in these areas. Significantly, most of these organizations have web sites on their college or university servers. Listings at the University of Kansas and at Dalhouse University provide links to about 200 such programs in 44 states in the US and listings to many centers in other countries. 25 The resources thus available include institutional Handbooks for TAs, syllabi for TA training courses, bibliographies on teaching and learning, book reviews, and occasional papers on a wide variety of relevant subjects. These sites are an important source of information and resources, and web surfing among them can uncover much useful material most of which may be freely downloaded. 26 
DISCIPLINARY RESOURCES
Among the sciences physics has been in the forefront in responding to the need for change. In the past decade or so there have been many innovative curriculum developments, national conferences and workshops, and national proposals for the reform and revitalization of instructional programs. 
Physics education conference proceedings
The Changing Role of Physics Departments in Modern Universities
DEPARTMENTAL PROGRAMS
As has been noted previously, there is no ''one-size-fitsall'' permanent solution for departmental programs for preparing graduate students for a role in physics instruction. Each program will have unique features answering to the details of local circumstances, local curricula, and the myriad of other local short-term needs and constraints. It is, however, a commonly observed characteristic of successful programs that, while answering to the local conditions, they involve graduate students as partners in the enterprise, that they have strong departmental and institutional support, and that they have effective feedback mechanisms for continuing self-assessment and revitalization. It is apparent also that the most important and valuable resource for any such program lies in the imagination, creativity, empathy, patience, persistence, and just plain hard work of those who design, create, and work to sustain and improve it.
Departmental programs tend to fall into two general categories:
͑a͒ programs directly connected with a specific course or course sequence, usually at the introductory level, in which many of the graduate assistance teach, and ͑b͒ programs of a more general character involving formal course work in physics education, often as a part of an advanced degree program in the field.
In contrast to the volume of material at the general and the institutional levels, relatively little has been published about individual departmental programs in either category. Perhaps this may be so because, in some sense, helping someone to learn how to teach well is more easily done than said, and the process is more of an apprenticeship in which, as Picasso put it. ''What I do not know how to do, I learn by doing.'' 
FORMAL COURSES IN PHYSICS EDUCATION
In contrast to training programs keyed to ongoing individual introductory level courses, programs for preparation of graduate students for a career in teaching and research in physics education may include formal courses and seminars at the graduate level which run for a semester or more. Such courses offer the opportunity for a deeper and more comprehensive view of physics education. At this level also the opportunity presents itself for the active involvement of the graduate students as colleagues as well as students. In his Millikan Award Lecture ''Teaching and Learning,'' Frank Oppenheimer remarked that ''There are two things that teachers must do well. They can set up environments that are conductive to learning, and they can help students get unstuck. It is difficult to be more specific. '' 27 Individual courses will answer to local needs and boundary conditions, but actively involving the graduate students in the design and implementation of the course, and having the course itself model for them some of the many ways in which one can ''set up environments that are conducive to learning'' and ''help students get unstuck'' are useful points of departure.
The old basic questions ''What shall I teach?'' and ''How shall I teach it?,'' and the more specific questions that follow from them, are germane at all levels of instruction and suggest a wide variety of topics for study and discussion in the areas of, for example, curriculum development, learning and teaching styles, student and teacher characteristics, motivations and attitudes, instructional methodologies and technologies, lectures and lecture demonstrations, tutorials, cognitive studies, concept formation, problem solving, laboratory work and laboratory safety, examinations, assessment, evaluation and other feedback mechanisms, mentoring, the history, philosophy, cultural and societal aspects of physics, the interactions of physics with and its relations to other disciplines, and research in the field of physics education.
With an increasing number of programs in physics education research appearing in physics departments around the country more such courses are coming into being. Here again there is no ''one-size-fits-all,'' and syllabi for such courses necessarily reflect the philosophies and viewpoints of the individual programs. 28 This section presents a smorgasbord of references to topics from which to pick and choose. As was mentioned in the Introduction, the selection has intentionally been made rather broad and includes items which, while they may be encountered relatively infrequently, are important and useful both as background and when needed.
The reader is also reminded of Ref. 
Curriculum development
A comparison of the number of Physics Abstracts for 1949 with that for 1999 documents the enormous and continuing expansion of our knowledge and understanding of the physical world that has occurred since the end of World War II. Corresponding changes in the Physics Abstracts classification scheme illustrate the profound changes in the way physicists classify physical phenomena and conceptualize the relations among them. Equally profound have been the developments in communications, information, and pedagogical technologies. All of these changes have contributed to new problems for curriculum development in each succeeding generation, problems which are made increasingly difficult because while our knowledge has continued to expand, the time available for formal instruction has not. Maxwell's comment that ''Now a days we have too much to teach and too little time to teach it'' 29 has even more relevance today than when he made it in 1856.
The history of conferences and projects related to college and university physics curricula in the era of the sixties and early seventies contained in the reports of the Commission on College Physics provides insight into the successes and failures of the many curricular ideas and reforms of that period both for introductory level courses and for physics major curricula. 30 In the decade of the 1990's a national curriculum project. The Introductory University Physics Project ͑1UPP͒. undertook to encourage new approaches and increased diversity in introductory physics courses.
Individual Study in Undergraduate Science H.E.L.P. Curriculum;
http://ivc.uidaho.edu/natnova/pdf/undergradscience.pdf 76. ''Experiments in teaching captives,'' H. R. Crane, Am. J. Phys. 34 ͑9͒, 799-807 ͑1996͒.
Feedback: Examinations and assessment
It is amusing the way your best-laid plans go wrong in dealing with a class or an audience. 
Lectures and lecture demonstrations
Lectures are of many different types and may serve different purposes: from the formal lecture given by a recipient of the Nobel Prize, and popular lectures on physics designed to entertain as well as to instruct an audience, to interactive lectures which actively involve the members of the audience. One chooses a style appropriate to the occasion and the audience. These papers provide advice on addressing one's professional peers. 
The Art and Science of Lecture
Demonstration, Charles Taylor ͑Insti-tute of Physics, Bristol, 1988͒. 93. Why Toast Lands Jelly-Side Down: Zen and the Art of Physics Demonstrations, Robert Ehrlich ͑Princeton U. P., Princeton
Students with disabilities
The Individuals with Disabilities Education Act of 1990 ͑IDEA͒ and the Americans with Disabilities Act of 1990 ͑ADA͒ have brought about a growing trend toward inclusion-educating students with disabilities in the same setting as their nondisabled peers. Local Offices of Disability Services can provide information about legal requirements and liabilities. In contrast to the traditional ''end-of-chapter'' problems in which only information necessary to solve the problem is given, there is a growing interest in what have been called ''estimation problems'' or ''back-of-the envelope problems'' or ''Fermi questions.'' There are some often overlooked sources from which ideas for such problems may be obtained both at the introductory level and at more advanced levels.
For extraterrestrial sources for material for problems, see ''Theory of Teaching. This topic has been left to the last, since it is probable that opinions on it will differ. It is a frequent remark of experienced teachers of college subjects that the work of new instructors often suffers from a lack of some elementary knowledge of the theory and art of teaching. College teachers are supposed to be born, not made. Each stumbles through the series of mistakes of his predecessors, and at length by experience, discussions, and reading, comes to some more or less adequate knowledge of the practical psychology of his profession. Some say that this is the only way of becoming a competent teacher. But we believe that many broad-minded and experienced teachers do not subscribe to this view. It is true that writers on the theory of education have usually been concerned chiefly with the work of elementary and secondary schools. It may also be true that the college teacher, because of his superior education and intelligence, stands in less need of formal instruction in methods of teaching. Allowing for these factors, it is, we believe, nevertheless true that many experienced teachers could be of service to novices by drawing their attention to certain broad principles of instruction on which practically all college teachers of experience would agree, and to some mistakes and fallacies into which most beginners fall. There are psychologists and lecturers on the theory of education in American colleges who could be of great service in this connection by brief articles, of not too technical a nature, on the practical psychology of college teaching. It is, of course, true that little or no attempt has been made to do this for other subjects of college instruction. But this does not show that the thing is not in itself desirable and possible. Moreover, since it is generally admitted that physics is an especially difficult subject to teach, it should be the one for which such aids to intelligent teaching are especially necessary, and it might well lead the way.'' In his article ''Physics is Physics,'' on the first page of the first issue of the American Physics Teacher in February 1933, F. K. Richtmyer comments: ''The responsibility, then, for training young teachers lies. I believe, with the subject-matter departments. It is the duty of the older, more experienced teachers in a department to impress the idea upon the beginner, by precept, example and friendly counsel, that teaching is a serious business, requiring careful study; that his obligations to his students, present and future, require that he should make every effort to profit by the opportunity to acquire teaching experience under expert guidance; and that to this end he should strive to adopt teaching methods best suited to his own personal characteristics, to his students, and to the subject matter taught'' ͑p. 4͒. ''It is frequently remarked that we American teachers teach far too much in comparison with our European colleagues: that it is better for the student if we expect him to take some initiative in his reading, studying and thinking. This criticism of the American method is, I believe, justified; but I do not think that the criticism applies to our training of college teachers. I do not think we train them too much! Perhaps we overdo the matter of leaving them to their own devices'' ͑p. 5͒.
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In an address to the AAAS Science Policy Seminar Series, 16 September 1998. Rita Colwell, Director of the National Science Foundation, remarked ''Furthermore, we cannot expect the task of science and math education to be the sole responsibility of K through 12 teachers while scientists and graduate students live only in their universities and laboratories.
There is no group of people who should feel more responsible for science and math education in this nation than our scientists and scientists-to-be.'' ''In fact. I would say that America's continuing leadership will depend more on the caliber of its human resource than on any other resource. It will not be enough to have a top layer of scientific elite, and another of mediocrity below. And the situation is really worsened by widespread public science illiteracy.''
COACHING
The longer I'm associated with coaching, the more strongly I'm convinced that coaching is motivation. Another way of saying it is, coaching is teaching, and I don't think you can teach effectively for any length of time unless you can motivate your players to want to learn. In developing a motivational philosophy, I think there are probably two factors a coach needs to keep in mind. First he should be open-minded in terms of willingness to consider new techniques, since not everyone responds to the same stimuli, and even the best techniques can grow stale through overuse. Second, he should have the determination to continue to try to ''reach'' boys and girls who do not respond to his initial efforts. Many different approaches to motivation are described and discussed in Coaching and Motivation, for the simple reason that the subject requires broad treatment. There is not single, simple way of motivating everyone, just as there is no single formula for winning. Many of my own ideas on motivation are included in the present volume but I am not so vain as to suggest that they will work for everyone. You have to do what you do best, and in the best way you can. There are two kinds of things that teachers must do well. They can set up environments and situations that are conducive to learning, and they can help students get unstuck. It is difficult to be more specific.
Frank Oppenheimer, Teaching and Learning, The AAPT Millikan Lecture, Am. J. Phys. 41, ͑12͒, 1310-1313 ͑1973͒.
